olerant varieties to insect species represent one of the simplest and important methods of insect pest control to minimize the insecticide hazards. Therefore, susceptibility of five soybean varieties to infestation with some piercing-sucking insects: aphids, Aphis spp.; whitefly, Bemisia tabaci (Genn.) and leafhoppers, Empoasca spp. were evaluated at Sakha Agric. Res. Station Farm, Kafr El-Sheikh Governorate during 2016 and 2017 seasons. The obtained results showed significant differences in susceptibility between the tested soybean varieties to the mentioned insects for every season and from season to another. In general, the population density of whitefly and aphids were higher in the first season than the second one, while the reverse was found for leafhoppers.
INTRODUCTION
Nowadays, the control programs must be developed to control the insect pests of soybean without using insecticides which cause environmental pollution, destruction of beneficial insects and insect resistance to many insecticides. Therefore, T there is an urgent need to determine the sources of resistance existing within soybean breeding lines and cultivars, as the resistant plants are much better than use of chemicals for pest control. From the point of view of the farmers, entomologists and others, the use of resistant cultivars to insect species represents one of the simplest and most convenient method in insect pest control (Dent,1991) , since they spread rapidly without much extension effort (Dyck,1974) . Also, the resistant cultivars represent the inherent ability of crop plants to restrict, retard or overcome pest infestation and thereby to improve the yield and/ or quality of the harvestable crop product (Kumar, 1984) .
So, the present work was undertaken to evaluate the relative susceptibility of five soybean varieties to infestation with certain piercing-sucking insects under field conditions of north delta.
MATERIALS AND METHODS
The experiment was conducted at Farm of Sakha Agric. Res. Station, Kafr El-Sheikh Governorate to evaluate the relative susceptibility of five soybean varieties to natural infestation with three piercing-sucking insects; whitefly, Bemisia tabaci (Genn.); leafhoppers, Empoasca spp. and aphids, Aphis spp. for two successive growing seasons; 2016 and 2017. The seeds of the tested varieties; Crawford, Giza21, Giza111, Giza35 and Hybrid30 were obtained from Food Legumes Research Section, Sakha Agric. Res. Station. In each season, 15 plots, each of 42 m 2 were prepared for sowing. The seeds were sown by mid-July in a complete randomized block design with three replicates for each variety. All normal agricultural practices were followed without pesticidal treatments throughout the growing season. To estimate the population density of whitefly (adults), leafhoppers (nymphs and adults) and aphids (nymphs and adults), 15 leaves were weekly sampled at random from each plot early in the morning from three different levels of the plant. The upper and lower surfaces of the chosen leaves were carefully examined using lens (8x) to count all individuals of the mentioned insects and the data were recorded in the field. The same leaves were picked up and transferred into paper bags to the laboratory for inspection of the whitefly (nymphs and pupae) using a binocular microscope.
Sampling and counting started after one month of sowing till the end of the season.
The classification of the susceptibility degree (SD) of each variety was determined according to general mean (X) of the insects and the standard deviation (sd) as reported by Chiang and Talekar (1980) . The variety that had mean number of insects more than X+ 2 sd was considered (highly susceptible); between X+2sd and X (susceptible); between X and X-1sd (low resistant); between X-1sd and x-2sd (moderately resistant) and less than X-2sd was highly resistant.
All the data collected were subjected to analysis of variance and the means of insects on the different varieties were compared according to Duncan ، s Multiple Range Test at p = 0.05 (Duncan, 1955) .
RESULTS AND DISCUSSION
Five soybean varieties; Crawford, Giza21, Giza111, Giza35 and Hybrid30 were evaluated for their relative susceptibility to natural infestation with three piercingsucking insects; whitefly, Bemisia tabaci (Genn.); leafhoppers, Empoasca spp. and aphids, Aphis spp. for 2016 and 2017 seasons.
The results in Table (1) show the seasonal mean numbers of three insects;
whitefly, leafhoppers and aphids on the tested soybean varieties during 2016 and 2017 seasons. It was evident significant differences in susceptibility between the tested varieties and between seasons for the three mentioned insects. It is generally notable that the population density of whitefly and aphids were higher in the first season than in the second one, while the reverse was found for leafhoppers. In In each column, means followed by the same letter(s) are not significant by DMRT
at 5% level SE*= standard error
Judging by the grand mean number of the two study seasons, the results in Table ( 2) showed significantly different levels of infestation with the considered insects. Variety Crawford was significantly the most susceptible variety to infestation with leafhoppers and aphids with means of 5.1 and 21.9 insects/ 15 leaves, respectively, while the least infested variety for aphids was Giza35 (4.8 insects) and
for leafhoppers was Hybrid30 (3.9 insects). As for the whitefly, Variety Giza35 significantly the most infested varieties by mean of 306.8 insects, while Crawford was the least infested one (138.3 insects). In respect to the resistance status of the tested varieties to the insects, the results in Table ( 2) showed different susceptibility degrees to the insects. Crawford and Hybrid30 appeared as susceptible to aphid infestation, while the other varieties exhibited low resistance. As for whitefly, Giza111 and Giza35 appeared as susceptible, Giza21 and Hybrid30 showed low resistance, while Crawford was moderately resistant. Concerning jassids, Giza111 and Crawford were susceptible.
Giza21 showed low resistance, while Hybrid30 was moderately resistant. However, it is an important to point out herein that the insect mean numbers must be refer to and/ or agree with the resistance degree of each variety.
From the mentioned results, it can be noted that the tested varieties differed in their susceptibility to infestation with the mentioned insects from one season to another. However, Metcalf and Luckmann (1975) reported that biochemical characteristics of plants affect the behavior and/or metabolism of insects, while morphological factors mostly influence the mechanisms of locomotion, feeding, oviposition, ingestion and digestion of the pest. Also, Kumar (1984) reported that environmental conditions affect the ability of plants to resist pest attack in addition to fundamental physiological processes of the plant as well as the pest. Thus, a variety that exhibits resistance in one locality or environment may be susceptible in another.
Van Emden (1987) reported that the variations in varietal susceptibility to insect pest infestation may be due to the presence of antixenosis and/or antibiosis phenomena. Dent (1991) mentioned that antixenosis (non-preference) is a resistance mechanism employed by the plant to deter colonization by an insect thereby morphological and/or biochemical characteristics of the plant. Thus, plants that exhibit antixenotic resistance would be expected to have reduced initial infestation and/or a higher emigration rate of the pest than susceptible ones. On the other hand, antibiosis is a contrast to antixenosis because it has an adverse effect on insect development, reproduction and survival. Thus, these antibiotic effects may result in a decline in insect size or weight, an increased restlessness, poor accumulation of food reserves affecting the survival of hibernating or aestivating stages, or have an indirect by increasing the exposure of the insect to its natural enemies (Singh, 1986).
Finally, it can be concluded that the current results may enable growers of soybean and plant breeders to select tolerant or resistant varieties to the mentioned insects to cultivate under field conditions of North Delta to minimize the use of insecticides in integrated pest management programs.
